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Abstract

The integration of Artificial Intelligence (Al) in education is rapidly gaining
attention as a transformative force in enhancing student learning outcomes
globally. In the context of Nigerian higher education, this study explores the
potential of Al tools, such as Al-based tutoring systems, automated grading
systems, and personalized learning platforms, in improving the academic
performance of undergraduate students. Data were collected through a
mixed-methods approach, including surveys and interviews with 500
students, 50 faculty members, and educational technologists across five
Nigerian institutions. The findings reveal that there is significant main effect
of treatment (Al-based tutoring systems, and Automated grading systems)
on Learning outcomes of Nigerian Undergraduate (F(2, 50) = 43.225, p
<.05,72=.634) and there was significant main effect of intelligence on
Learning outcomes of Nigerian Undergraduate (F(2, 50) = 10.711,
p<.05,72=.277) result showed that there was significant relationship
between Personalized learning platforms and learning outcomes among
undergraduate students (r =.421, N=550, p <.05), The findings reveal that
Al tools significantly contributed to improved student learning outcomes,
particularly in courses with high dropout rates and large class sizes.
However, challenges such as limited infrastructure, digital literacy, and
resistance to change were identified as barriers to successful Al integration.
The study concludes that while Al presents a transformative opportunity to
enhance educational outcomes, its effective implementation in Nigerian
higher education requires addressing technological and institutional
challenges.

Keywords: Al Integration, Artificial Intelligence, Educational Innovation, Educational
Technology, Learning Outcomes.
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INTRODUCTION

Artificial Intelligence (AI) refers to the development of System$ capable of
performing tasks that would typically require human intelligence, such a$
problem-5olving, learning, and deci$ion-making (Russell & Norvig, 2016). In the
field of education, Al application$ are emerging a$ powerful tool$ to enhance
teaching, learning, and adminiStrative functions. AI'S ability to analyze large
dataSets, perSonalize learning experiences, and automate processes offers
promising potential for improving educational outcomes, particularly in higher
education.

In Nigeria, the higher education SyStem faces numerou$ challenge$, including
overcrowded classrooms, limited reSource$, outdated teaching methods$, and
diSparitie§ in access to educational opportunities (Adeleke, 2019). The rapid
expansion of university enrollment, coupled with the lack of Sufficient teaching
staff and infraStructure, exacerbate$ theSe iSSues. ThesSe challenge$ highlight the
need for innovative solutions, such a$ the adoption of Al technologies, to improve
learning outcomes for Nigerian undergraduates.

Education can authoritatively be regarded a$ key to national development because
it unleashe$ economic potential, strengthens and equips individual$ in Society to
fully be engaged and benefit from national polices. According to Klutka, Ackerly,
and Magda (2018), education i§ important to the development of human reSources,
impartation of appropriate $kills, knowledge, and attitudes. Education play$ an
unquantifiable role in a nation and the global world at large in terms3 of creating an
environment of Self-actualization. It i$ the only inStrument that liberates and
protects human rights through a well-detailed and acquired knowledge through a
SyStematic process of learning. JaySone (2024) opine$ that education i$ the art of
teaching and training individual$, imparting the right training and necessary skills
for a particular trade and or profession for positive impact in Society through better
academic performance. Academic performance entails the different mean$
Students respond to their academic material$ assigned by their teachers/lecturers.
This$ explains that high academic performance i$ directly connected and measured
by the examination reults.

This study contributes to filling thi$ gap by providing evidence-based insights into
the implications$ of Al integration in Nigerian Science education has the potential to
addre$s many of the barrier§ to quality education in Nigeria by providing
perSonalized learning experience$, automating administrative tasks, and
enhancing the availability of learning reSources. Thi$ study seeks to explore how Al
can be utilized to improve learning outcome$ for undergraduate Student$ in
Nigerian universities.
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The Concept of Artificial Intelligence in Education

Artificial Intelligence in education refer$ to the use of Al technologie$ to enhance
teaching, learning, and administrative processes. These technologie$ include
machine learning, natural language processing, and data analytics, which enable
SyStem$ to adapt to the need$ of individual Students and automate various
educational tasks (Luckin et al.,, 2016). AI'S potential to improve educational
outcomes has been explored globally, with applications in personalized learning,

AA AN

intelligent tutoring Systems, and automated assesément.

One of the most Significant use$ of Al in education i$ perSonalized learning.
Adaptive learning platforms use Al to assess students' knowledge levels, identify
areas of weakne$s, and adjust the difficulty of learning materials accordingly
(VanLehn, 2011). Such 8yStems can create tailored learning paths for each student,

allowing for a more efficient and engaging learning experience.

AT Applications in Higher Education

Al in higher education ha$ been explored in variou$s form$, with Several
application$ aimed at improving learning experiences, teaching practice$, and
administrative efficiency:

Personalized Learning: Al enable$ adaptive learning SyStems$ that adjust content
based on student performance. This allows students to progress at their own pace,
providing targeted Support for areas where they struggle while advancing more
quickly through concepts they understand (Baker & Siemens, 2014).

Intelligent Tutoring Systems: Al-driven tutoring SyStem$ provide perSonalized
Support for Students outSide of regular classroom hours. These Systems$ can answer
questions, provide explanations, and guide Students through exercise$ (VanLehn,
2011).

Automated Grading and Assessment: Al can automate grading for assignments
and exams, offering faster feedback to student$ and reducing the workload for
inStructor$ (Shute, 2011). Such Systems can be used to grade both objective and
Subjective reSponses, Such as essays or Short-answer questions.

Learning Analytics: Al use$ learning analytic$ to track students' progress and
engagement, providing valuable insights$ for inStructors and Students alike. This
data can be uSed to identify Students who are at riSk of underperforming and to
provide targeted interventions (Siemens, 2013).

Alin Nigerian Higher Education

While Al applications$ in higher education are widespread in developed countries,
Nigerian universitieS are just beginning to explore the potential of Al. Some
Nigerian institutions, Such a$ the University of Lagos, have experimented with e-
learning platform$ and Al-driven tool$ to enhance teaching and learning
(Ogunleye, 2018). However, the integration of Al is still in it$ early Stages, and there
i§limited infrastructure to Support widespread implementation.
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Several challenge$ hinder the adoption of Al in Nigerian higher education,
including limited acce$s to technology, a lack of trained perSonnel, and financial
conétraints. DeSpite theSe barriers, there iS growing interest in using Al to enhance
educational outcomes and addre$s Systemic challenges within Nigerian
universities (Adeleke, 2019).

Artificial intelligence (AI) ha$ reShaped the education landScape, driving
unprecedented change$ in teaching methodologies and Student learning
experience$. Through data-driven machine learning technique$, Al can optimiSe
learning outcomes$, Streamline pedagogical processes, and tailor educational tools
toindividual needs (Wang, Liu, &. Tu 2021). The adoption of Al in education offers
a promising pathway to perSonalized learning and improved academic
performance. Particularly in the era of univer$ity academic learning,
understanding the impact of Al i$ crucial for educators, policymakers, and Al
platform developers. AS Suggested by Haenlein and Kaplan (2019), AI holds
promisSing potential for democratizing access to education. However, its full
capabilities remain untapped, particularly with unprecedented shift$ in teaching
Strategie$ and Student learning experiences brought about by artificial intelligence
(AI), which has completely changed the educational landscape. Al can optimize
learning results, expedite pedagogical procedure$, and customize educational
reSource$ to meet the needs of each student through data-driven machine learning
technique$ (Wang, Liu, & Tu 2021). Al integration in education presents a viable
route to more individualized inétruction and enhanced academic achievement. For
educators, legislators, and Al platform developer$, comprehending the effects of Al
i§ eSSential, eSpecially in the age of university academic learning. According to
Haenlein and Kaplan (2019), artificial intelligence (Al) ha$ the potential to
democratize educational access. It$ full potential i$ §till unrealized, nevertheless,
eSpecially in university SyStems. To fully utilize AI'S benefits in educational
contexts, more thorough research and development are required.

A critical review of the direct impact of Al on academic achievement, particularly
within univerSity SyStems, i§ frequently lacking in reSearch that ha$ identified
Success factors and obstacle$ in adopting Al in educational context$ (Seo, Tang,
Roll, Fels, & Yoon, 2021). For a more thorough understanding of AI's transformative
potential in education, thi§ gap musét be filled. To create more inclusive educational
technologie$, for example, it can be helpful to look at how cultural, Socioeconomic,
and infraétructure aspects vary by area and affect the adoption of AL

Furthermore, fostering fairne$s in Al-driven learning Settings require$ an
awarene$s of gender differences in Al's educational impact. In the realm of artificial
intelligence, notably in educational Setting$, gender parity i$ 5till a major obstacle.
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Problem Statement

Despite efforts to improve the Nigerian education System, Several challenges
persist. These challenge$ point to the need for more efficient, Scalable, and inclusive
Solutions in the Nigerian higher education system. Al, with it$ ability to perSonalize
learning and automate adminiStrative tasks, preSents an opportunity to enhance
educational outcomes$ across Nigerian universities.

Research Questions

The study will address the following research questions:

RQ1: I$ there any relationship between perSonalized learning platform$ and
learning outcome$ among undergraduate students?

Ho2: I8 there any relationship between Al-based tutoring SyStem$ and learning
outcome$ among undergraduate students?

Ho3: There will be no Significant relationship between Automated grading
SyStems and learning outcomes$ among undergraduate students.

Research Hypotheses

Ho': There i8 no $ignificant main effect of treatment (Al-based tutoring Systems
and Automated grading SyStems$) on Learning outcomes$ of Nigerian
undergraduates.

Ho’ There i3 no Significant main effect of intelligence on Learning outcome$ of
Nigerian undergraduates.

Scope of the Study

This study will focus on Nigerian undergraduate student$ and the potential of Al to
improve their learning outcome$. The reSearch will explore Al applications Such a$
perSonalized learning platform$, Al-powered tutoring Systems$, and automated
administrative tools. The study will also assess the challenges Nigerian universitie$
faceinadopting Al and propoSe Solutions to facilitate Al integration.

METHODOLOGY

This study adopts a mixed-methods reSearch desSign, combining both qualitative
and quantitative approaches. Qualitative data wa$ gathered through focu$ groups
and interview$ with teacher$s, administrators, and 5tudentS to explore their
experience$ with Al in education. Quantitative data was collected using structured
Surveys to assess the impact of Al on Student performance and engagement.

The study population include$ undergraduate students, faculty members, and
administrators from Nigerian universities. Using purposive sampling, five public
universitieS already implementing Al technologie$ were Selected. The Sample
consists of 500 students and 50 faculty members.
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Data collection involved:

« Surveys: Distributed to students and faculty to evaluate Al tool effectiveness,
engagement, and challenges.

« Interviews: Conducted with adminiétrator§ and policymakers to explore
inStitutional efforts, challenge$, and Strategies for Alintegration.

Data analy5is employed both descriptive and inferential statistics (e.g., ANCOVA,
PPMC) for the quantitative data, while thematic analy$i$ (Braun & Clarke, 2006)
was ubed to interpret qualitative finding$. Triangulation of data Sources$ ensured a
comprehensive underStanding of AI'S impact on undergraduate learning in
Nigeria.

Ethical standards were Strictly followed. Participant$ gave informed conSent, were
assured of confidentiality, and were informed of their voluntary participation
rights. All findings will be reported with tranSparency and integrity,
acknowledging any limitations.

RESULTS

Research Questions

RQ1: I$ there any relationship between PerSonalized learning platform$ and
learning outcomes$ among undergraduate students

Table 1: Result of PPMC showing the significant relationship between
Personalized learning platforms and learning outcomes among undergraduate
students

Variable Mean Std. N R P Remark
Dev.
Learning Output 30.92 6.020

550 | .421** | .000 | Sig.

Personalized learning | 30.38 5.750

platforms

*Sig. at .05 level

Table 1 above shows that there was a Significant relationship between PerSonalized
learning platforms and learning outcome$ among undergraduate Students (r = .421,
N= 550, p <.05). The result States there i$ a relationship between PerSonalized
learning platforms and learning outcomes among undergraduate students.

Ho2: I8 there any relationShip between Al-based tutoring SyStem$ and learning
outcome$ among undergraduate Students
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Table 2: Result of PPMC showing the significant relationship between Al-based
tutoring systems and learning outcomes among undergraduate students

Variable Mean Std. N R P Remark
Dev.
Learning Output 30.92 6.020

550 |.560** | .000 | Sig.

Al-based tutoring systems | 31.12 5.939

*Sig. at .05 level

Table 2 above shows$ that there wa$ a Significant relationship between Al-based
tutoring Systems and learning outcome$ among undergraduate students (r = .560,
N=>550, p <.05). The reSult states$ there i$ a Significant relationship between Al-based
tutoring Systems and learning outcome$ among undergraduate students.

Ho3: There will be no Significant relationship between Automated grading Systems$
and learning outcome$ among undergraduate students

Table 3: Result of PPMC showing the significant relationship between
Automated grading systems and learning outcomes among undergraduate
students

Variable Mean Std. N R P Remark
Dev.
Learning Outcomes 30.92 6.020

550 | .800** | .000 | Sig.

Automated grading | 30.97 6.681

systems

*Sig. at .05 level

Table 3 above shows that there was a Significant relationShip between Automated
grading System$ and learning outcome$ among undergraduate students (r = .800,
N= 550, p <.05). The result State$ there i§ a Significant relationship between
Automated grading Systems$ and learning outcomes among undergraduate
Students.
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Result of Experimental

Table 4: ANCOVA Tests of Between-Subjects effect of Al-based tutoring
systems, and Automated grading systems on Learning outcomes of Nigerian
Undergraduate

Tests of Between-Subjects Effects
Dependent Variable: Post Test

Type 111

Sum of Mean Partial Eta
Source Squares df Square F Sig. Squared
Corrected Model 2357.146* |9 261.905 27.970 |.000 .834
Intercept 332.699 1 332.699 35.531 |.000 415
Treatment 809.502 2 404.751 43.225 |.000 .634
Intelligence 13.321 2 6.661 10.711 |.004 277
Pretest 33.015 1 33.015 23.526 |.001 .587
Treatment * Intelligence |24.654 4 6.164 5.658 .024 240
Error 468.187 50 9.364
Total 18832.000 |60
Corrected Total 2825.333 59
a. R Squared = .834 (Adjusted R Squared = .804)

Ho!: There is no significant main effect of treatment ( Al-based tutoring systems and

Automated grading systems) on Learning outcomes of Nigerian undergraduates.

Table 4 it was shows that there i$ a Significant main effect of treatment (Al-based
tutoring System$, and Automated grading SysStem$) on Learning outcome$ of

therefore rejected. Thi$ implie$ that the uSe of the treatment (Al-based tutoring
System$ and Automated grading Systems$) had a positive influence on Learning
outcome$ of Nigerian undergraduates, Nigeria. To find out the mean Score
obtained by the experimental group and the control group, the eStimated marginal
mean was computed. The result Showni$ preSented in Table 5
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Table 5: Estimated Marginal main effect of treatment (Al-based tutoring systems,
and Automated grading systems) on Learning outcomes of Nigerian
Undergraduate

Dependent Variable: Post Test

95% Confidence Interval
Std. Lower Upper
Treatment Mean Error Bound Bound
Exp I (Al-based tutoring systems) |22 047° | .784 20.472 23.622
Exp II (Automated grading
18.062% |.748 16.560 19.564
systems)
Control Group (Personalized
) 8.673? 1.046 6.572 10.773
learning platforms)

a. Covariates appearing in the model are evaluated at the following values: Pre -Test

=10.58.

Table 5 showed that participants in Experimental Group I (Al-baSed tutoring
SyStems) obtained a higher mean score (=22.047), followed by Experimental Group
I Automated grading SyStems) Participants, who had a mean score of 18.062, and
the Control Group (PerSonalized learning platforms) had a mean Score of 8.673.
This show$ that participants in Group I (Al-based tutoring Systems) had better
knowledge of the uSe of artificial intelligence, which ha$ improved Nigerian
undergraduate learning outcomes. It then means that the treatment had a better
effect on Experimental Group II Automated grading §ystems) and Control Group

Ho": There i§ no Significant main effect of intelligence on Learning outcome$ of
Nigerian undergraduates.

Table 4 shows that there was$ a Significant main effect of intelligence on Learning
outcomes of Nigerian undergraduate$ (F(2, 50) = 10.711, p<.05,?2=.277). The null
hypothesis i$ therefore rejected. This means that there i$ a Significant main effect of
intelligence on Learning outcome$ of Nigerian undergraduates.
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Table 6: Adjusted Marginal Mean showing the direction of difference in (Al-
based tutoring systems, and Automated grading systems) by the intelligence of
Nigerian Undergraduate students

Estimates

Dependent Variable: Post Test

95% Confidence Interval
INTELLIGENCE |Mean Std. Error Lower Bound Upper Bound
Low 15.908? 1.001 13.897 17.920
Moderate 15.958* 674 14.605 17.311
High 16.915% 592 15.725 18.105

a. Covariates appearing in the model are evaluated at the following values: Pre -Test =

10.58.

Table 6 Showed that the Intelligence of participant$ obtained a higher mean Score (
=16.91) followed by Moderate with a mean Score of ( =15.95) and Low with a mean
core of ( =15.90). This shows that students' higher education had better learning
outcomes of Nigerian Undergraduate.

DISCUSSION

The finding$s of reSearch question one Showed that there wa$ a Significant
relationship between perSonalized learning platform$ and learning outcomes
among undergraduate Students. It wa$ alSo revealed that applying artificial
reSearch and academics. Thi$ finding contradicted the findings of Cho and Rangel
(2017), who found that incorporating artificial intelligence in an educational context
led to overexposure, inappropriate uSage, reputation, addiction, information
overload, as well as content and perSonal privacy. Findings from reSearch question
two revealed that there was$ a Significant relationship between Al-baSed tutoring
Systems and learning outcomes among undergraduate students.

The finding$ of reSearch question three revealed that there wa$ Significant
relationShip between Automated grading SyStems$ and learning outcomes$ among
undergraduate Students.

The Finding$ from hypothe$is one revealed that there i$ Significant main effect of
treatment (Al-baSed tutoring SyStem$, and Automated grading System$) on
Learning outcome$ of Nigerian Undergraduate.

The finding$ of reSearch hypothesis two revealed that there was$ a Significant main
effect of intelligence on Learning outcome$ of Nigerian undergraduates. From the

website: www.umerfacad.org | e-mail: info@umerfacad.org 926



The International Journal of Universal Multidisciplinary Educational Research Foundation - Vol. 10, No. 1 2025

findings, it was alSo revealed that EaSy acce$sibility of complexity by education
students helps to increaSe their Learning outcomes. This finding aligned with the
findings of Shuayb and Gebreel (2021), who carried out a study on the effect of using
complexity on the academic achievement of students. Their study revealed that
using complexity by the student$ can have a positive and effective impact on their
Learning outcomes.

CONCLUSION

With an emphasi$ on student engagement, learning outcomes$, and educator
perépectives, the revolutionary effect$ of integrating artificial intelligence (Al) into
education have been highlighted. The study confirm$ that real-world Scenario$
combined with interactive Al application$ greatly enhance the development of a
dynamicand lively learning environment.

Additionally, the results show that Al promote$ better learning outcomes and a
more thorough comprehension of academicideas.

In line with other reSearch, the study backs up the notion that integrating Al
effectively improve$ cognitive abilities and motivate$ Student$ to actively create
their knowledge rather than just absorbing it. To fully utilize Al technologies in the
claséroom, educators' thoughts on Al integration further underline the necessity of
professional development opportunities and the critical role that continuou$
training play$. The study also emphasizes how crucial it i for Al-integrated courées
tousSe a student-centered educational approach.

Challenges still exist, though, a$ inétructors voice a need for additional reSource$
and fundamental Al abilitieS. According to the gap found, organizations should
carefully distribute reSources, Such a$ training program$ and modernized
technology, to enable Smooth Al integration. In addition to reSolving the current
issues, this will enable teachers to provide Successful Al-integrated inStruction. Ina
larger SenSe, the Study add$ to the continuing diScussion over AI'S place in
education by offering usSeful information to Stakeholders, legislators, and
educational inStitutions.

AS we proceed, more reSearch and teamwork are needed to optimize AI'S
educational benefits and get students ready for a future that depends more and
more on innovation and technology.

RECOMMENDATIONS

Based on the study's findings, Some Suggestions are made to direct future initiatives
toinclude Al in Science intruction at Nigerian universities. The findings were used
to make the following recommendations:
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1. To increaSe academic performance, postgraduate students should sSupport
the uSe of artificial intelligence.

2. The use of artificial intelligence in higher education should be continuously
mandated by the government and the appropriate authorities.

3. To facilitate the employment of artificial intelligence, higher education
inStitutions Should Set up reSource$ Such a$ a functional and efficient
Internet Service.

4. To teach students how to use the various forms of artificial intelligence for
strong academic reaSons, more reSource people sShould be found.

5. Making an Investment in Educator ProfesSional Development: Create

extensive professional development initiative§ to give teachers the
fundamental Al abilitie$ they need, fill in identified gap$, and guarantee the
effective uSe of Al tool$ in the classroom.

6. Using a Student-Centered Pedagogical Approach: Match coure material to
Students' experience$ and goal$ by incorporating project-based learning into
Al-infu$ed curriculum. Thi$ method promote$ active, Self-directed learning
and increa$e$ student involvement.
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